Seaweed processing using industrial single-mode cavity microwave heating: a preliminary investigation.
A single-cavity microwave heating system has been designed and fabricated for microwave-assisted extraction of carrageenans from seaweed. The system comprises a single mode (TE101) waveguide fitted with power and temperature controls, together with a continuous-flow-recycle reactor operating at atmospheric pressure. The system has been tested by extraction of E. cottonii and E. spinosum in aqueous organic solvents. Even without purification, the extraction products were found to have virtually identical FTIR and 13C and 1H NMR spectra to the reference samples of kappa- and iota-carrageenan, respectively. The principal advantages of the microwave system are substantial reduction of extraction time and low consumption of organic solvents.